METHODS

Metal supported catalysts
The catalytic tests have been conducted in 50 ml batch reactors. The catalysts have been loaded in the reactor (0.1 g) and reduced in the reactor before catalytic tests at 200 ºC during 1 h. Afterwards, the reactor has been charged with 2 g of tertiary amine, pressurized by 5 bar of N 2 or H 2 with subsequent heating to the target temperature for 5-17 h. In some experiment 5 g of cyclohexane has been added as a solvent. The reaction products have been analyzed by GC, GC-MS and 1 H and 13 C NMR.
The TEM observations of the samples were performed on a FEI Tecnai F30 electron microscope, operating at 300 kV. CO or O 2 chemisorption measurements were carried out with a Micromeritics ASAP 2020 instrument to evaluate the metal dispersion. Before each measurement, the sample was reduced at 200 ºC. After the reduction, the sample was cool down to 45 ºC with subsequent pulse adsorption of the gas. FTIR measurements were carried out on a Nicolet Protege 380 spectrometer. About 20 mg of the sample was pressed in self-supported wafer. The sample has been activated at 200 ºC under hydrogen atmosphere with subsequent vacuuming and cooled down to r.t. 10 torr of TEA has been adsorbed over the catalyst with subsequent gradually heating till 200 ºC. CO adsorption has been performed by addition of 10 torr of CO at room temperature with subsequent deep vacuuming. Table S4 . N-ethylpiperidine transformation (2 g N-ethylpiperidine, p(N 2 Figure S14 indicating on formation of N, N-diethyl-N,N-diphenylbutane-1,3-diamine 
